A20 (tnfaip3) is a negative feedback regulator of RIG-I-Mediated IFN induction in teleost.
Interferon production is tightly regulated in order to prevent excessive immune responses. The RIG-I signaling pathway, which is one of the major pathways inducing the production of interferon, is therefore finely regulated through the participation of different molecules such as A20 (TNFAIP3). A20 is a negative key regulatory factor of the immune response. Although A20 has been identified and actively studied in mammals, nothing is known about its putative function in lower vertebrates. In this study, we sought to define the involvement of fish A20 orthologs in the regulation of RIG-I signaling. We showed that A20 completely blocked the activation of IFN and ISG promoters mediated by RIG-I. Furthermore, A20 expression in fish cells was sufficient to reverse the antiviral state induced by the expression of a constitutively active form of RIG-I, thus allowing the efficient replication of a fish rhabdovirus, the viral hemorrhagic septicemia virus (VHSV). We brought evidence that A20 interrupted RIG-I signaling at the level of TBK1 kinase, a critical point of convergence for many different pathways that activates important transcription factors involved in the expression of many cytokines. Finally, we showed that A20 expression was directly induced by the RIG-I pathway demonstrating that fish A20 acts as a negative feedback regulator of this key pathway for the establishment of an antiviral state.